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A Preliminary Report on the Photosynthetic Activity of Phyllophora Antarctica 

A. et E. S. GEPP, Antarctic Red Alga 

Masao OHNO* 

Abstract: Antarctic red alga, Phyllophora antarctica A. et E. S. GEPP 
was collected from beneath the ice on the coast of East Ongul Island (Lat. 
69 °00'S, Long. 39 ° 35'E) situated in Ltitzow-Holm Bay, Antarctica. The water 
temperature was -0.5 ° C. The light intensity was 650 Ix. The measurement 
of photosynthetic activity on the specimens was made in the laboratory 
aboard the ice breaker Fu.n. 

The fronds were placed in D.O. bottles for one hour. Net photo­
synthesis was measured by means of Winkler titration for dissolved 02 before 
and after the incubation. The photosynthetic activity increased with increase 
in light intensity till 8,000 Ix. The optimum temperature for the photo­
synthetic activity was about 20° C under 8,000 Ix. But the fronds kept under 
15°C or 20 °C for 3 days discolored and showed low rates of the activity. 
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Fig. 1. Photosynthetic activity-light intensity relationships in Phyllophora antarc­
tica. The specimens were kept for (A) 3 days or (B) 2 weeks under 2

°

c, 

low light intensity conditions. Same individual was used throughout a series 
of experiments (500-8, 000 Ix). The signs of -0-, -e-, -x- show the 
results of each individual. 
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Fig. 2. Photosynthetic activity-temperature relationship in Phyllophora antarctica. 
The specimens were kept for (A) the day, (B) one day and (C) 2 weeks 
under 2 ° C, [ow light intensity conditions. Same individual was used 
throughout a series of experiments (5-25 ° C). The signs of -0-, -e-, 
-x- show the results of each individual. 

\.,, < �A,;Jfdj;, GffilPJ�JFL tc.. Lil� L tJ::iJ; G ;: tL !::>O)*a=*il� �. 20°C fti6Jc. J'cirffltf.sttO) 

��frn!il;�Q;: ciJ;JF�tLf.::... A,@10)�:it�vc., ;:ti.,GO)#a�O)�ff-tQJ](� (8m)"t:·0)7j( 

ml.vi, -o. s
0
c "t:"/b "'.) t.::.. C::kir, 1976) 0) "t:·, iJ. t;f:. tJ il·vt�nt.::.. �fml.AA"t:')1£:ftnltf.sltil��� 



144 

{iff�ffi Lt: t. c vc.t.t 9 �1,tJ�1, \, t. ;h, t;>O)*s:!!H:t, �tffi:ttl!� (7 =J 7-. 7J O Nunivak Island) 

O)#fj;7,i • Fucus sp., Chaetomorpha sp. -? Halosaccion sp. 0):1£:if ]JJtfi§ 1[i.O)mt:�{[l[iJ; 20
°

e 

fiJ�··c-?6--::> kc\,\? flH!j c Et< �3&1..., "C 1, \ � (HEALEY, 1972). �)] YOKOHAMA (1973) vc. 

J: � C' {JI" .RrEBNf:l;illO)g;, < O)#fj;7,i0):1£:ifnJtm1l1:0)mt:�{[l[v:t, 25 - 30
°

e C \,\?{[I[� ffi L "( 

:to 9, 4-@l O)*s*v:t 5 - 10
°

e -:: n G O){[I[ J: 9 {J& 1, \, 

�t-:. �.RrEB��O)mffl�O)#ii:7iicffi:ttl!O)#ii:7ii0):1f:ifnx:mttK�Gn�t,�c�O)� 

�v:t, lji{ftfk1Fs9?6tc. 9 O)®*Jti:.tl:L;Jci;gc,b G;h,k. YOKOHAMA (1973) vc.J: � c ,  rE8ffO) 

Monostroma nit id um v:t 201-11/mg/hour, Viva pertusa v:t 25 µI/mg/hour, Porphyra subor­

biculata v:t 50 µI/mg/hour -C't6--::>k. t.;h,vc)(;J-L,--C�tffiO)#fj;•-c-v:t, Chaetomorpha sp. v:t 

4. 5 µI/mg/hour, Fucus sp. v:t 4 µI/mg/hour, Halosaccion sp. v:t 8. 5 µI/mg/hour -C't6--::> 

k (HEALEY, 1972). 4-@l O)*s!!H:t, ®Jtl:� µI vc.��-t G c, 1 - 3 µI/mg/hour -C't6--::> 

t-:. -:: n GO)*s*n" G�ti!!O)#ii:�0):1£:ifmvc. J: Q ®*aztH:!tv:t, mmwJtO)w• c Jttx L --en,. 

tt. 9 {l& 1, \ 0) -c-v:t t.t 1, \ iJo. c ,�;b;h, Q . 

[)(VC;fst;fi-4� 8,000 Ix :i!!Hi:1£:WlM-c·, 5, 10, 15, 20
°e O):e-mit0) 1@]ml.7J(ftf-HC 3 S Fs9fi 

�. 1 s :::· c vc-tn..fnO)�{tf:··e:1tifmm'li.�1JtU5ELk. 20
°

e -c-v:t 1 s�vclfilts 1...,--c �--c, 

�{:$:ii;��--::> ""C 1,<�) O)i);��!HfHC i W3 GiJ;-C't6 --::>k. :1£:ifmmttv:t, lZ! 3 vcffi�;h,� J: 5 vc., 

1JJ S O)jJlU5E-C'v:t � 1, \{[l[�ffi-til\ 2 S � vU:t>&J!:vc{J&r L tc.. 15
°

e -c- i 20
°C c {tlk ft&fPJ 

�ffiLkil\ 20
°

e vtt'-tO){[l[v:t{J&rLt.til"--::>tc.. 5
°

e c 10°

e 0):1£:ifmm'i1:v:t, 3 srsiO) 

1J!U5E-C'v:t i)o. tJ: 9 0) �If; �ffi L, ��lm�iHI� J: 9 t {l& r L ""C 1, \ G c v:l 1, \ x. t.t i)o. "'.) tc.. 

-:: ti, G 0)*5*i1" G-:: O)#ii:.v:t, 15 - 20 °

e O)m/t�{lf:-c·v:t 3 s Fs9 vt c·· O)fil;W:1Fs9-c-, :1£:if JJJt 

mttn;>&,�vc.11&r-t �-:: c n;W3 Gil,. ctr"'.) t-:. 5
°

e c 10°

e O)m��{4-c-v:t, :1£:if mmii.n; 

..c 3.0 

.... 
(I) 
z 

\ 
\ 
\ 51 

_/10·c 
\'"' ·. I\ / 

. ·"'· ... ,�).· 
X� \ J X I 

s 

"-/- "-\-" 1 s·c 
I \ 

I \ 

\ . 
o 5 C 

2 3 

Incubated day 

Ii 3 8,000 Ix pij.JNO) ib c --e, lm-ml.f:l�{tj::K. 3 S Fs1 
:tc'il•:h t.:. Phyllophora antarctica 0)-t :h-t ;h 

0) ml.fl'. 1::' 0) J'tit fflt7%ti 0) I{£ it]. 1 s,, !J - ;( 0) � 

�vilm-fflf*:a-!§1, ,t.:. . 
Fig. 3. The effect of temperature on photo­

synthetic activity in Phyllophora ant­
arctica. The specimens were incubated 
for 3 days in the sea water of differ­
ent temperature conditions at 8,000 lx. 
Same individual was used throughout 
a series of experiments .. 
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